Cesarean delivery under general anesthesia requires effective postoperative analgesia for early ambulation and breast feeding. Transversus abdominis plane (TAP) block is done by injecting local anesthetic solution in the plane between internal oblique and transversus abdominis muscles on either sides of the abdominal wall to prolong postoperative analgesia. One hundred pregnant women who underwent general anesthesia for cesarean delivery were randomized in to two equal groups;TAP block group versus control group. This block was performed bilaterally using 20 mls of 0.25% plain bupivacaine on each side. Each patient was assessed postoperatively by a blinded investigator at 2, 4, 6,12, 24 hours using numerical pain score (NPS) 0-10 at rest and movement. Narcotics consumption, drug side effects, and patient`s satisfaction were recorded. There were no significant differences between patients characteristics. Postoperative pain at rest as measured by NPS showed; medians (3-6) and means (3-5.5) in the control group; which were significantly (p<0.05) higher than those in TAP block group which did not exceed. During movement, NPS medians (4.5-8) and means (4.5-8.5) in the control group were significantly (p<.05) higher than those in TAP block group where never exceeded. Narcotic consumptions decreased to 50% in TAP block group. Pethidine requested by 30% of patients in the control group versus 14% of TAP group. Unilateral block observed in 1/50 (0.02%), no other complications reported from TAP block. Patients satisfactions for analgesia rated good by 82% in TAP block group versus 40% in control group. In conclusion, transversus abdominis plane block provides good & prolonged postoperative analgesia after cesarean delivery performed under general anesthesia when it is combined to multimodal analgesia.
Introduction
he provision of effective postoperative analgesia after cesarean delivery is of key importance to facilitate early ambulation, infant care and prevention of postoperative morbidity 1 . The analgesic regimen needs to meet the goals of providing safe, effective analgesia, with minimal side effects for the mother and her child. As part of a multimodal analgesic regimen, opioids are required initially to achieve effective analgesia.
However, opioids are associated with dose-dependent sideeffects 2 , so that techniques which reduce opioid requirements may be of benefit in this population. The transversus abdominis plane (TAP) block is regional anesthesia technique that provides analgesia to the parietal peritoneum as well as the skin and muscles of the anterior abdominal wall 3 . Despite a relatively low risk of complications and a high success rate using modern techniques, TAP blocks remain underutilized 4 . Rafi first described this block in 2001; he portrayed it as a refined abdominal field block (RAFI), with targeted single shot anesthetic delivery in to the TAP, a site traversed by relevant nerve branches 5 . This was a significant advance from earlier strategies that required multiple injections 6 . By T utilizing surface anatomical landmarks; the TAP was reached by first identifying the lumbar triangle of Petit (figure I); an area enclosed medially by external oblique, posteriorly by the latissimus dorsi, and inferiorly by iliac crest. The floor of the triangle, from superficial to deep, is composed of skin, subcutaneous tissue, and the fascial borders of the external oblique, the internal oblique, and the transversus abdominis muscles, respectively. It is possible to block the sensory nerves of the anterior abdominal wall before they leave this plane and pierce the musculature to innervate the entire anterior abdominal wall 7 [17] [18] [19] . Araco et al described a surgical TAP block in which blunt dissection through the external and internal oblique muscles leads to injection of local anesthetic into the TAP under direct visualization 20 . This study aimed to evaluate the postoperative analgesia of TAP block after cesarean delivery performed under general anesthesia.
Patients and methods
After obtaining an approval from the Ethical Committee, and written informed consents from the patients, one hundred full term pregnant women scheduled for elective cesarean delivery via a Pfennenstiel incision who underwent general anesthesia were included in the study. Their physical status were class I & II according to the American society of anesthesiology (ASA) classification for body fitness 21 . The study was done at Basrah general hospital between 2nd January and 30th March 2011. Patients were excluded if there was a history of relevant drug allergy. Patients had been divided randomly into two equal groups: TAP block and control groups. TAP block was done with 20 mls of plain 0.25% bupivacaine (to a maximal dose of 1mg/kg/side), while patients of the control group did not receive block. The patients, anesthesiologists, and staff providing postoperative care were blinded to group assignment. All patients received standard general anesthesia by rapid sequence induction, consisting of pre oxygenation and intravenous injection of thiopental 250mg, ketamine 25mg, succinylcholine 100mg, endotracheal intubation, controlled ventilation, and maintenance with halothane 1% in 100% oxygen and relaxation by IV pancuronium 4mg. Syntocinon 10 international units was given IV after fetal delivery, and reversal of relaxation at end of surgery was done with IV neostigmine 2.5 mg mixed with atropine 1mg. The TAP block was performed at the end of operation, before extubation, by one investigator using the following technique 12 ( Figure 1) ; a 22-gauge and 90-mm length spinal needle, Quinki type, was attached to a 20 mls syringe which was prepared under aseptic technique. A loss-of-resistance technique was used to locate the TAP and this is possible because the fascial extensions of the abdominal wall muscles within the floor of the lumbar triangle of Petit create an easily appreciated increased resistance to needle advancement. With the patient in a supine position, the iliac crest was palpated from anterior to posterior until the latissimus dorsi muscle insertion was appreciated. The triangle of Petit was palpated between the anterior border of latissimus dorsi, the posterior border of the external oblique, and the iliac crest. The skin was prepared with 10% iodine solution, skin over the triangle of Petit was pierced with the needle held at right angles to the coronal plane. The needle was stabilized and advanced at right angles to the skin in a coronal plane until resistance was encountered. This first resistance indicated that the needle tip was traversing the fascial extension of the external oblique muscle. Further gentle advancement of the needle resulted in a loss of resistance, or "pop" sensation, as the needle entered the plane between the external and internal oblique fascial layers. Further gentle advancement resulted in the appreciation of a second increased resistance as the needle traversed the fascial extension of internal oblique. A second pop indicated entry into the transversus abdominis fascial plane. After careful aspiration to exclude vascular puncture, a test dose of 1 ml was injected. The reposition was done if substantial resistance to this injection was present which indicates that the needle was not between fascial planes. After a negative test dose, 20 mls of 0.25% bupivacaine (50mg) was injected through the needle whereas observing closely for signs of toxicity. The TAP block was then performed on the opposite side using the same technique. After recovery from anesthesia, patients were transferred to the obstetric ward where they received the same protocol of analgesia composed of diclofenac 75 mg intramuscular injection every 12 hours at first 24 hours with adding of IM opioid (pethidine 50mg or tramadol 100mg) when patients requested more analgesia. Assessment of the pain severity was done by numerical pain score (NPS) from 0-10 both at rest and movement by knee flexion on bed, and the presence of nausea and sedation were recorded. This assessment was done at 2nd, 4th, 6th, 12th and 24th hours after TAP block.
Statistical tests were performed using 
Results
The preoperative characteristics of patients for both groups were similar as seen in Table I .
Table I: Characteristics of patients
Postoperative analgesia was measured by NPS (0-10) during rest and movement ( Figures II & III) . During rest postoperative pain in the control group showed NPS medians (3-6) and means (3-5.5) and these were significantly (p <0.05) higher than those in TAP block group in which the NPS did not exceed 1 ( Figures  IIA & IIIA) . Similarly, during movement the NPS medians (4.5-8) and means (4.5-7.5) in the control group which were significantly (p <0.05) higher than NPS in TAP group which never exceeded 2. (62) 31 (62) is green in color. The thick line in each box represents the median value, the outer margins of the box represent the interquartile range, and the whiskers represent the 90 and 10 percentile for each time point, circles indicate outliers while tars indicate extreme results. The total narcotic consumption in both groups during the first 24 postoperative hours, is shown in ( Figure IV) ; the TAP block group shows consumption of pethidine was 650mg and tramadol 900mg, which were about 50% less than those in the control group (pethidine 1250mg and tramadol 1800mg). At the 4th postoperative hour, about 30% of patients in the control group as compared to 14% of patients in TAP block group requested IM injections of pethidine. However, tramadol IM injections were given at 6th postoperative hour to 36% of patients in control group as compared to 10% in TAP block group, as shown in table II. Postoperative nausea and vomiting or sedation episodes were not significantly different between both groups, Pvalue>0.05. However, patient's satisfaction with pain relief was rated as good by 82% of patients in the TAP block group and 40% in the control group with P-value<0.05. The present study also demonstrated that supplementing a multimodal analgesic regimen with a TAP block resulted in reduced pain scores and reduced the overall postoperative analgesic requirements to about 50% in the first 24 postoperative hours compared with the conventional regimen used in the control group. The reasons for this long duration of analgesic effect after single-shot TAP blockade may be related to the fact that the TAP is relatively poorly vascular zed, and therefore the clearance of bupivacaine may be slowed 5 . The incidence of sedation was reduced in the TAP block group because of the smaller doses of the used opioids. There was a little nonsignificant difference in postoperative nausea and vomiting between both groups, this may be related to the effects of general anesthesia. When the duration of analgesia is an issue, there is good evidence to support using TAP catheters. This technique was first described in 2009 in a small case series 50 . Two years later, the same group showed similar pain control between epidural and TAP catheter analgesia in randomized study 27 . In both reports, an intermittent bolus protocol was used. Complications of the TAP block are rare; there are no published reports in the English language of local anesthetic toxicity following TAP blocks. Griffiths et al 51 reported a mean peak plasma ropivacaine level of 2.54±0.75 mcg/ml using a total dose of 3mg/kg to perform bilateral TAP blocks. While this level is above previously established minimum toxic plasma levels of 2.2 mcg/ml, it is similar to levels achieved in other commonly utilized peripheral nerve blocks (e.g., 2.58mcg/ml for axillary blocks) 51 . Kato et al. also suggested that toxic plasma levels may be achieved when using 40mL of 1% lidocaine 52 . Though direct intravascular injection of local anesthetics is very unlikely with TAP blocks, these studies do suggest that systemic toxicity is possible, and, as such, caution should be exercised throughout drug delivery 53 . Case reports of liver lacerations caused by right-sided TAP blocks can also be found in the literature. Farooq and Carey described a liver laceration after a landmark based TAP block 54 . Upon laparotomy, the patient was subsequently found to have an enlarged liver that extended down to the iliac crest. As a consequence, the authors recommended routine palpation of the liver edge prior to landmark-based right-sided TAP blocks. Lancaster and Chadwick also reported a liver laceration after ultrasound guided TAP block, which was likely as a result of failure to adequately visualize the needle during the procedure 55 . Furthermore, at least in theory, the spleen and kidneys are also at risk during TAP blocks. Jankovic et al 56 observed a TAP catheter in the peritoneal cavity upon surgical exposure of the abdomen for an open nephrectomy, however no reports of injury to these organs were found during a thorough literature search. While the likelihood of needle placement may be minimized with the proper use of ultrasound guidance, the potential complication of femoral nerve blocks (partial or complete) may not be completely avoided. The transversalis fascia comprises the fascial plane deep to the rectus bdominis muscles. This fascial plane is continuous with the fascia iliaca. Local anesthetic injected into the TAP can theoretically track along the transversalis fascia to the fascia iliaca and, in doing so, may block the femoral nerve and place the patient at risk of a fall 53 . There are number of limitations to this study: first: the study limited assessment to the first 24 postoperative hours, because most of patients left the hospital at the next day of operation, second; the block was performed without ultrasound guide and third; the small size of the treatment group and these may not detect significant numbers of complications. Conclusion: Transversus abdominis plane block, provides good & prolonged postoperative analgesia after cesarean delivery performed under general anesthesia when it is combined to multimodal analgesia.
Discussion

